PMA induces the ligand-independent internalization of CR1 on human neutrophils.
Phorbol myristate acetate (PMA) has been reported to confer on the C3b receptor (CR1) of neutrophils a capacity for phagocytosis of particles bearing C3b without the involvement of other membrane receptors. In the present study, we employed a monoclonal antibody, YZ-1, that is specific for CR1 to assess the effect of PMA on plasma membrane expression of CR1, total cellular CR1, and internalization of CR1 by neutrophils. PMA had a biphasic effect on the membrane expression of CR1 by purified neutrophils, with 4 ng/ml inducing a 60% increment in receptor expression, and higher concentrations causing up to a 70% decrement. PMA-dependent increases in CR1 expression were not accompanied by corresponding changes in total cellular CR1 and were preempted by treatment of cells with formyl-methionyl-leucyl-phenylalanine (FMLP). PMA-induced decreases in CR1 expression by neutrophils, as measured by binding of indirectly fluoresceinated or radiolabeled YZ-1, or of 125I-labeled dimeric C3b, were maximal with 20 to 30 ng/ml PMA, and occurred within 30 min of incubation at 37 degrees C. The PMA-dependent down-regulation of CR1 by neutrophils was not associated with a comparable decrease in total cellular CR1, and this response was observed to occur also with monocytes but not with peripheral blood lymphocytes. By tagging neutrophil CR1 with 125I-YZ-1 Fab and monitoring accessibility to Protease, intracellular CR1 (inaccessible) was discriminated from receptor on plasma membrane (accessible). Internalization of CR1 occurred within 5 min after addition of PMA to neutrophils, was dose dependent, and involved up to two-thirds of the tagged receptors. Therefore, PMA caused internalization of CR1 by neutrophils in the absence of ligand, indicating that this response was independent of a transmembrane signal generated by a C3b-CR1 interaction.